INTRODUCTION %
The platinum electrode zero current potential has for several years exerted a strong attraction in France as a control parameter for the nitrification/denitrification processes in biological wastewater treatment plants (CHARPENTIER et al., 1987; HEDUIT et al., 1988; CHARPENTIER et al., 1989; VIRLOGET, 1991) . Its use for controlling the enhanced biological phosphorus removal has also been envisioned (KOCH and OLDHAM, 1985) . This very simple measurement parameter offers the advantages of being common to all stages of treatment and of requiring no calibration. However, wastewaters contain a multitude of components which, by being either in solution or adsorbed onto the electrode, can influence its response. Furthermore, GOLDSMITH et al. (1984) and HEDUIT et al. (1987) have noted disparity among stabilized potentials taken from different platinum electrodes immersed in the same activated sludge.
Progress in understanding the origin of these potentials is thus essential if they are ever to be in use for controlling treatment processes. 1335 
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A. HEDUIT and D. R. THEVENOT The objective of this work was to study the influence of various treatments of the metal on the voltage delivered by a platinum electrode in activated sludge, as well as to point out the effects of pH, dissolved oxygen, and ionic forms of nitrogen on this potential.
MATERIAL AND METHODS

Pilot Plant
The 30 1 activated sludge plant has been described in an earlier paper (HEDUIT et al., 1988) : the organic load (Viandox) and the hydraulic load (tap water) are injected separately. The daily load is fed in 48 equal doses (one each half-hour). The aeration cycle consists of a half-hour air diffusion on followed by a half-hour off. Agitation operates during the aeration phases and during the feeding phases.
The average experimental conditions were as follows .
Volumic loading : 0.37 g BOD.l"l. 
Adsorption of Sulfides
In the presence of sulfide ions, a layer of platinum sulfide is formed (WHITFIELD, 1974 The deviations among the stabilized voltages of platinum electrodes that have had the same treatment (thermal, thermal and polishing, thermal and Na2S adsorption) were generally quite small (less than 10 mV) in an aerobic medium. In an anoxic medium, these deviations were often greater and could reach 100 mV.
Figures 2 and 3 show the typical evolution of platinum electrode potentials in the pilot plant's aeration basin (subjected alternately to sequences of aeration and anoxia). At the end of the aeration periods (i.e., in the presence of dissolved oxygen), the polished electrodes presented the highest potentials, the sulfided electrodes had the lowest, and the heattreated electrodes fell in between. The potential values reached were close to those seen during the aerated phase in the preceding experiments.
When the electrodes had undergone thermal treatment, a drift (of about 1 millivolt per hour) was observed in the potentials reached at the end of the aeration period. This was probably a consequence of gradual and uncontrolled adsorption of chemical substances onto the metal that had previously been activated by being annealed. The stability of potentials on polished platinum electrodes under the same conditions may be due to initial neutralizing of the adsorption sites on the platinum by substances deposited by the abrasive paper. With the heat-treated electrodes, several hours were needed for the value of the potential at the end of the period of anoxia to stabilize. The amplitude of potential variations was smallest for those electrodes that had undergone sulfide adsorption. The previous observations concerning the dispersion of stabilized potentials on identically pre-treated electrodes continue to apply. These experiments bring out the problem that is posed by platinum electrode potential measurements in activated sludge : the platinum does not behave like an inert metal; depending on whether the electrode has first been polished, annealed, or in contact with sulfides, its behaviour will be quite different, resulting in evident difficulties for the use of this measure to control biological purification plants.
The influences of pH, dissolved oxygen, and ionic forms of nitrogen on platinum electrode were examined. m Figure 4 shows the influence of pH on platinum electrode potential within treated water from the pilot plant at 23 ± 0.5°C. The data from the various measurements that were made are summarized in table 2   1340 A. HEDUIT and D. R. THEVENOT For the experiments made with platinum electrodes that had simply been rinsed in water, the values for C were distinctly lower than those that were obtained with polished electrodes (equations 6 and 7, 8 and 9, 13 and 14). On the other hand treatment of the metal turned out to have no effect on the D factor (equations 6 to 14).
A contamination of the electrodes that had simply been rinsed in water leads probably to the under-estimation of the potentials in aerated sludge (as compared to polished platinum electrodes). In general terms, dissolved oxygen is electrochemically reduced according to the reaction :
If the partial oxygen pressure is expressed in atmospheres, its normal potential at 20°C is 1.228 V/NHE (MILAZZO, 1969) . If the dissolved oxygen content is expressed by weight, the normal potential becomes 1.20 V/NHE and the apparent normal potential at pH 7.6 is then 0.76 V/NHE. A stabilized potential on a platinum electrode in activated sludge is therefore probably a mixed potential in which adsorbed substances play an important role. This potential nevertheless seems to provide an overall indication of the redox state of the bacterial culture, so knowledge of it could be useful for conducting the operation of biological treatment plants.
